A longitudinal study of the cervical and vaginal microflora of 131 pregnant women showed a similar range of organisms at first visit (up to 16 weeks), at 28 weeks and at 36 weeks of pregnancy. Twenty different groups or genera of microorganisms were recovered, predominantly lactobacilli. There was a fall in the isolation rate of organisms in the mothers 6 to 8 weeks after delivery. Lactobacilli and yeasts including Candida albicans were recovered less .frequently whereas the incidence of Escherichia coli and group B streptococci increased.
Introduction
In spite of recent advances in antenatal care and treatment, maternal and genital infections still constitute a hazard to the mother and her child. It is estimated that between 2.5 and 3.5 per 1000 live births show evidence of perinatal bacterial infection (Dudgeon 1975) . Particular attention in recent years has been paid to the transmission of group B streptococci from the mother's vagina to her newborn infant (Baker & Barrett 1973 , Ferrieri et al, 1977 although the transference of other microorganisms has attracted less interest.
There have been several studies dealing with the isolation of microorganisms from the lower genital tract on one occasion only during the antenatal period (de Louvois et al. 1975 , Naderi et al. 1976 ), but relatively little information is available regarding the microbial flora at various times during pregnancy, except on fairly small groups of patients (Slotnick et al. 1963 , White & Koontz 1968 , Mackay et al. 1977 . This report, which is derived from a continuing larger clinicopathological study, describes a longitudinal survey-of the maternal lower genital tract flora in over 100 women at three stages in pregnancy and once postnatally. The transfer of microorganisms to the neonate is also described. In addition, patients attending a 'well-women' clinic were studied to compare the non-pregnant vaginal and cervical flora.
Patients and methods Patients
All the women studied gave their informed consent to the procedures adopted.
One hundred and thirty-one women attending a maternity clinic were selected at random. On four occasions: (I) up to the end of the 16th week of pregnancy, (2) 28 weeks± 1 week, (3) 36 weeks± I week and (4) 6 to 8 weeks postnatally, the patients were examined using a sterile I Paper read 10Sectionof Comparative Medicine, 16May 1979. Accepted9 August 1979 o141~768180/ 020 IOS-06/$O1.00/0 unlubricated bivalve speculum and swabs were taken from the endocervix and posterior vaginal fornix. The women were between 19 and 37 years old with a mean age of 26.9 years.
One hundred and thirteen of the infants born to these mothers were examined microbiologically from the ear, mouth and umbilicus within 24 hours after delivery.
One hundred and two unselected women aged between 21 and 71 years attending a 'wellwomen' clinic had swabs taken from the endocervix and posterior vaginal fornix. The cervix was exposed with a sterile lubricated (K-Y jelly) bivalve speculum.
Laboratory investigations
Plain cotton wool swabs were used for sampling; these were moistened in sterile peptone water before taking specimens from the ear and umbilicus of the infants. Swabs from the women were plated in the clinic area within 15 minutes of collection, whereas those from babies were placed in Stuart's transport medium and kept at 4°C up to 48 hours before microbiological examination.
All swabs were plated onto horse-blood agar, chocolate agar, columbia agar and gonococcus selective agar plates. The blood agar was incubated aerobically, the chocolate agar and gonococcus selective agar in 10% carbon dioxide and the columbia agar in an anaerobic atmosphere. All were incubated at 37°C for 18 hours, with a further 24 hours' incubation if there was scanty. or no growth. Colonies present were identified by standard techniques (Cowan & Steel 1965 , Cowan 1974 .
The cervical swab was dipped into 1 ml of broth saline after-bacteriological examination, rotated and squeezed out. The fluid expressed was stored at -70°C until examined in MRC 5 tissue culture cells (human embryonic lung fibroblasts); 0.2 ml of fluid was inoculated into five tubes. After 48 hours incubation, any cell degeneration was compared with control tubes inoculated with Herpesvirus hominis type II and others with broth saline. Tubes showing no change were reincubated for a further 48 hours. This examination was only carried out on the first 49 antenatal patients.
After plating out, the swab from the posterior fornix was rotated in 0.5 ml saline and squeezed out. The resulting suspension was viewed under x 40 magnification for the presence of Trichomonas oaginalis, except in the patients attending the 'well-women' clinic.
The data were analysed using chi-square tests with Yates's continuity correction. Differences were considered significant if P<0.05. The postnatal visit was compared with the first antenatal visit (see Table I ).
Results
Twenty different groups or genera of microorganisms were isolated from the women and 16 from the infants. Neisseria gonorrhoeae and Herpesvirus hominis type II, although sought-were not found.
Women examined during pregnancy and the puerperium ( Table I) showed no substantial change in the microflora as pregnancy progressed, the usual state being a mixed growth of organisms including lactobacilli. However, there was a marked change in pattern postnatally. At this time; 74% of the women yielded organisms from the cervix compared with 88% at their first visit (P < 0.02). There was also a fall in the isolation rate of lactobacilli (cervix P <0.02) and Candida albicans and other yeasts (cervix P<0.02, posterior fornix P<O.Ol). Conversely, group B streptococci (P<0.05) and Escherichia coli were recovered more frequently. The isolation rates in these postnatal women were similar to those shown in the non-pregnant 'well-women' in the 20-59-year age group.
Few organisms were recovered from the infants within 24 hours of delivery (Table 2) . Isolates were obtained from only 24% of umbilical swabs, 33% ofears and 38%of mouths. Two bacteria in particular were found more frequently: alpha haemolytic streptococci from the mouth (18%) and Staphylococcus aureus from all three sites (15-17%).
The isolations of microorganisms from non-pregnant patients examined in the 'well-women' clinic are shown in Table 3 . There was a higher isolation rate from the posterior vaginal fornix than from the cervix, 90% of women yielding organisms from the former compared with 81% froni the latter site, although the difference was not significant (P> 0.1). None of these women were taking or had taken antimicrobial therapy within 2 weeks before examination. There were no apparent differences in isolation rates in the 20-59-year age range, but in patients of 60 years or more, lactobacilli were found less frequently and there were significantly fewer patients with cervical organisms (P<O.OOI comparing the 50-59 age group with the 60-69).
Discussion
This survey demonstrates the normal microbial flora of the lower genital tract in antenatal patients during the three trimesters of pregnancy and postnatally, and the transfer of microorganisms to their newborn. The patients attending the 'well-women' clinic could not be used strictly as controls to the postnatal women because they were unmatched for age and race, and their social class was unknown. However, they were the only readily available unbiased local source of non-pregnant women. The population studied all live in the Harrow Health District, which is a high social class area in which 40% of patients belong to social classes I and 2 compared with a national average of 23% (l971 Census). All the non-pregnant women were Caucasian, compared with 104 Caucasian, 24 Asian, I Negro and 2 Malaysian pregnant women. In this study, no specialized methods were used for the isolation of organisms and therefore the results cannot directly be compared with those of other published surveys, where many different techniques have been used for the taking of samples and the isolation of organisms.
A wider spectrum of culture media was used byone group of workers (de Louvois et 01. 1975) which may explain our rather lower isolation rates, although the range oforganisms found was similar. A selective medium yielded a higher isolation rate ofgroup B streptococci (Sanderson et 01. 1979) from the same group of pregnant women described in this survey. Using Todd-Hewitt broth containing gentamicin and naladixic acid, this organism was recovered from the posterior vaginal fornix of 6.6, 8.8 and 7.4% of women in the three trimesters of pregnancy, compared with the 2, 3 and 4% isolation rates shown in Table 1 . The lack of isolation of Neisseria gonorrhoeae and Herpesvirus hominis type II was not surprising since these organisms have been found in only 0.2% and 0.65% respectively of pregnant women (Cassie & Stevenson 1973 , Bolognese et 01. 1976 . The changes in the vaginal flora throughout life, as well as being dU~to acid production as a result of glycogen metabolism, are also probably under hormonal control (Galask et 01. 1976 ). This would explain the fall in the isolation rate of organisms postnatally, and the further fall in isolation in the 60 years and over age group as ovarian function declines.
Relatively few infants acquired organisms from their mothers' lower genital tracts during labour and delivery. This may be due in part to antimicrobial properties in the amniotic fluid (Galask & Synder 1968 ) and also the application of antiseptics to the genital area before delivery. It is also possible that some organisms could have been transferred to the infants from their attendants, and this may account for the relatively high isolation rate of Staphylococclis aureus. However, this low isolation rate of microorganisms in the newborn is in agreement with the findings of Slack & Mayon-White (1978) .
Although potentially pathogenic organisms were found throughout pregnancy, none of the patients developed a significant puerperal infection. None of the infants showed signs of systemic illness due to infection, including the two colonized with group B streptococci.
